Homocysteine-induced endoplasmic reticulum protein (herp) is up-regulated in parkinsonian substantia nigra and present in the core of Lewy bodies.
Recent studies highlight the role of endoplasmic reticulum (ER) stress and aberrant protein degradation in the pathogenesis of neurodegenerative disorders. Herp which is encoded by the HERPUD 1 (homocysteine-inducible, endoplasmic reticulum stress-inducible, ubiquitin-like domain member 1) gene is a stress-response protein localized in the ER membrane of neurons and other cell types. Herp has been suggested to improve ER-folding, decrease ER protein load, and participate in ER-associated degradation (ERAD) of proteins. Based on microarray expression profiling results we have predicted an increased expression of HERPUD1 in the substantia nigra of Parkinson's disease (PD) patients. We have now used brain tissue of some of the same and additional cases of sporadic PD to localize Herp mRNA and protein in individual cell types. We found expression of Herp in neurons and in glial cells including astrocytes. These findings were corroborated by in situ hybridization. Accumulation of Herp protein was also detected in the core of Lewy bodies suggesting a role in their formation. Hierarchical clustering analysis identified TWINKLE (PEO1) as the gene whose expression profile was most similar to that of Herp across the PD cohort. The nigral glial cells that expressed Herp at a high level resembled TUNEL-positive glia. While some of these cells likely undergo degeneration, the strong up-regulation of Herp in glia could help to explain the inflammation-like changes observed in PD ("neuroinflammation") as it has been shown that the unfolded protein response serves as an important regulator of inflammatory genes in other organs.